Foreign direct investment (FDI) is counted to be an important variable to increase capital for domestic investors and improvement of capital formation in host country so almost all countries want to attract FDI. This paper attempted to investigate the impact of openness, exchange rate and infrastructures on FDI in Iran using the bounds testing (ARDL) approach
Introduction
Theoretically, economists believe that capital leads to economic development and growth, and then design all models and economic patterns based on this viewpoint. Using domestic and foreign investment tool by optimum use of product resources is one of the important factors of economic development. As we know countries prepare domestic capital formation costs from several ways such as internal saving, foreign debt and attracting foreign investment thus countries which don,t have enough capital, need foreign capital to develop (Zolqadr,2009,90) . Foreign direct investment in ‡ow is counted to be an important variable to increase capital for domestic investors and improvement of capital formation in host country. It can stimulate local investment by increasing domestic investment through links in the production chain when foreign …rms buy locally made inputs or when foreign …rms supply or source intermediate inputs to local …rms (Oteng et al, 2006 (Oteng et al, ,2079 , (Azarbayejani,2009,2) and also provide greater exports, higher wages and greater productivity through technology spillovers to local …rms (Goodspeed et al,2009,2) . Almost all developed and developing countries try to attract FDI to gain its bene…ts (Hojabr kiani, 2006, 163) . They compete with each other to attract handsome amount of FDI by adopting di¤erent promotional policies, such as by liberalizing trade regimes, establishing special economic zones and o¤ering incentives to the foreign investors (Mottaleb, 2007, 2) . Since 1980s FDI has grown at a remarkable rate in result of information and communication technology and generally economic markets combination through globalization, however, more countries like Iran couldn't attract more FDI (Garretsen & Peeters, 2008, 2) , (Nessabian, 2006, 101 (Mahdavi Aadeli, 2008, 89) . In comparison with other countries, Iran needs more investment because of high population growth rate in 1980-90s, having less capital e¢ ciency (resulting of not using update technologies), using old machinery in production and restoring Iran and Iraq war demolitions in one hand and being balance with southeast economic growth on the other hand (Hojabr kiani,2006,163) . Then this paper wants to investigate the impact of some factors such as openness, real exchange rate and Infrastructures on FDI in Iran.
Theoretical Review
United Nation Conference on Trade and Development (UNCTAD) de…ne foreign direct investment like this:" Foreign direct investment (FDI) is a category of investment that re ‡ects the objective by a resident enterprise in one economy (direct investor) of establishing a lasting interest in an enterprise (direct investment enterprise) that is resident in an economy other than that of the direct investor. Lasting interest implies the existence of a long-term relationship between the direct investor and the direct investment enterprise, and a signi…cant degree of in ‡uence on the management of that enterprise" (UNCTAD, 2009, 38 Page:563 special skills in marketing and trade mark ownership) (Nessabian,2006,100) .
Theoretical Link between FDI and Trade Openness
Openness has two opposed e¤ects on FDI: 1) develop export-oriented FDI. 2) Has a negative e¤ect on market-oriented FDI. Low degree of openness attracts market-oriented FDI, because enterprises want to avoid tari¤s, transportation cost and for producing in order to export using host country cheap resources and this would happen when tari¤s decrease. The main purpose of this kind of investment is the exporting of goods not domestic market. Because this kind of FDI tendencies to get other markets, require using cheap local productions-without omitting market-oriented FDI-that openness attracts it (ShahAbadi,2006,101) . High degree of openness leads to more economic relations of the host country with other countries and make them to have international markets, so prepares suitable conditions for multiple countries to invest in those countries (Nahidi, 2010, 111) . Studies have found a positive relationship between openness and FDI ‡ows (Chakrabarti, 2001 , Morisset, 2000 . However, the relationship between openness and FDI is very complex, and needs careful explanation. To simplify this complexity, I recognize two categories of openness -"openness to trade" and "openness to capital ‡ows." While the former refers to the ease by which goods and services are imported and exported, the latter refers to the absence of controls on the movement of capital. Trade openness attracts export-oriented FDI, while trade restriction attracts "tari¤-jumping" FDI, whose primary interest is to take advantage of the domestic market (Onyeiwu, 2003, 5-6) . The degree of openness, which re ‡ects the willingness of a country to accept foreign investment, has proved to be important in attracting capital (Nonnemberg et al. 2004 ) (Marial A. & Ngie Teng, 2009, 9) In this study, we use the ratio of (exports+imports) to GDP to measure trade openness. Contrary to the previous studies, however, we expect the sign of the coe¢ cient on OPEN to be indeterminate a priori in Iran. While a positive sign is the norm, a negative sign would suggest that FDI in a country is tari¤-jumping, as foreign investors seek to locate in the host economy to avoid high tari¤s. 
Theoretical Links between FDI and Foreign Exchange
Traditionally, it was supposed that exchange rate level doesn't a¤ect FDI, so determining where to invest has no relation to exchange rate level. But recently this belief has been objected (Hojabr kiani, 2006, 185) . Bouoiyour(2003) explain exchange rate e¤ect on FDI as follows: "The competitiveness is approximated by the real exchange rate. In theory, the in ‡uence of this variable on FDI is ambiguous, and depends on the motivation of foreign investors. For instance, depreciation makes local assets and production cost cheaper, leading to higher in in ‡ows of FDI. However, it can also soften protectionism and hence reduce the incentive for foreign …rms to enter the local market through producing locally, as tari¤ jumping becomes less useful (see Bénassy et al, 2000) . In fact, the e¤ect of the real exchange rate should depend on whether foreign production is to be re-exported (in this case, FDI and trade are complements, and hence an appreciation of the local currency reduces FDI in ‡ows through lower competitiveness), or to serve the local market (FDI and trade are then substitutes, and an appreciation of the local currency increases FDI in ‡ows due to higher purchasing power)" (Bouoiyour, 2007, 9) . The e¤ect of real exchange rate, whether in the short run or long run has been consistently mixed. Based on the currency area hypothesis, the assumption is that …rms would not invest in countries with weaker currencies. Aliber(1970) has observed that capital market bias arises because income streams from countries with weaker currencies are associated with an exchange rate risk, and therefore, an income stream is capitalized at a higher rate by the market when it is owned by a weaker currency …rm (Marial A & Ngie Teng,2009,10) . From another viewpoint, attention to supply and demand of exchange, exchange rate ‡uctuations a¤ect FDI from supply side. Exchange rate increase -in result of exchange supply shortage -make exchange movement volume to decrease thus FDI in ‡ows reduce (Nahidi, 2010, 112 Page:565 ‡uctuations make expanded changes in assets value, so make di¢ cult projects bene…t-cast analysis. Exchange rate variety prepares the way for …nancial abuses and deepens economic instability (ShahAbadi, 2006, 106) .
Theoretical Links between FDI and Infrastructures
Foreign investors prefer economies with a well-developed network of roads, airports, water supply, uninterrupted power supply, telephones, and Internet access. Poor infrastructures increases the cost of doing business and reduces the rate of return on investment. Other things constant, production costs are typically lower in countries with well-developed infrastructures than in countries with poor infrastructures. Countries with good infrastructures are therefore expected to attract more FDI (Morisset, 2000) (ShahAbadi, 2006, 101) . Infrastructures is proxied by the number of telephone lines per 1000 people in a country, and is expected to be positively correlated with FDI. The use of this proxy is informed by the fact that countries with a large number of telephone lines are more likely to have better roads, modern airports/seaports, Internet access, and water/electricity supply (Onyeiwu, 2003, 5-6) . Lim (2001) , studies the causality relationship between FDI and its determinants, and …nds that market size, infrastructure quality, openness and labor cost are important for FDI. Ahmed et al. (2003) , have applied Granger,s concept of causality on the data for the time period of 1972-2000, to examine the e¤ect of export, domestic output and exchange rate on in ‡ow of FDI in Pakistan. They conclude that export and exchange rate are e¤ective factors on Pakistan's FDI. Bouoiyour (2003) , using an econometric model, he investigates the determining factors of foreign direct investment (FDI) All variables are in logs except FDI due to negative numbers in the series. So the semi-log model used in this paper is as follows:
Review of Empirical Studies
t is the white noise error term. The sign of the constant elasticity coe¢ cient , and are all expected to be positive and the sign of expected to be negative. Equation (1) represents only the long-run equilibrium relationship and may form a co integration set provided all the variables are integrated of order 0 and 1, i.e. I(0) and I(1).
ARDL Model Speci…cations
To empirically analyze the long-run relationships and dynamic interactions among the variables of interest, the model has been estimated by using the bounds testing (or autoregressive distributed lag (ARDL)) co integration procedure, developed by Pesaran et al. (2001) .The procedure is adopted for the following three reasons. Firstly, the bounds test procedure is simple. As opposed to other multivariate co integration techniques such as Johansen and Juselius, it allows the co integration relationship to be estimated by OLS once the lag order of the model is identi…ed. Secondly, the bounds testing procedure does not require the pre-testing of the variables included in the model for unit roots 
with c0 representing a (k+1)-vector of intercepts (drift), and denoting a (k+1)-vector of trend coe¢ cients. Pesaran et al (2001) further derived the following vector equilibrium correction model (VECM) corresponding to (2):
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where the (k+1)x(k+1)-matrices = I k+1 + P p i=1 i and i = P p i=i+1 j , i=1,2,. . . ,p-1 contain the long-run multipliers and short-run dynamic coe¢ cients of the VECM. z t is the vector of variables y t and x t respectively. y t is an I(1) dependent variable de…ned as FDI and x t = [OPN t , REX t , INFR t ] is a vector matrix of 'forcing'I(0) and I(1) regressors as already de…ned with a multivariate identically and independently distributed (i.i.d) zero mean error vector t =(1t , 02t)0, and a homoskedastic process. Further assuming that a unique long-run relationship exists among the variables, the conditional VECM (3) now becomes:
On the basis of equation (4), the conditional VECM of interest can be speci…ed as: 
Bounds Testing Procedure
The …rst step in the ARDL bounds testing approach is to estimate equation (5) by ordinary least squares (OLS) in order to test for the existence of a long-run relationship among the variables by conducting an F-test for the joint signi…-cance of the coe¢ cients of the lagged levels of the variables, i.e., HN: 1 = 2 = 3 = 4 =0 against the alternative HA:
We denote the test which normalize on FDI by F F DI (FDInOPN,REX, INFR). Two asymptotic critical values bounds provide a test for co integration when the independent variables are I (d) (where 0=d=1): a lower value assuming the regressors are I (0), and an upper value assuming purely I (1) regressors. If the F-statistic is above the upper critical value, the null hypothesis of no long-run relationship can be rejected irrespective of the orders of integration for the time series. Conversely, if the test statistic falls below the lower critical value the null hypothesis cannot be rejected. Finally, if the statistic falls between the lower and upper critical values, the result is inconclusive. The approximate critical values for the F-test were obtained from Pesaran and Pesaran, 1997, p.478 ).
In the second step, once co integration is established the conditional ARDL (p 1 , q 1 , q 2 , q 3 ) long-run model for FDIt can be estimated as:
Where, all variables are as previously de…ned. This involves selecting the orders of the ARDL ( p 1 , q 1 , q 2 , q 3 ) model in the four variables using Akaike information criteria (AIC).
In the third and …nal step, we obtain the short-run dynamic parameters by estimating an error correction model associated with the long-run estimates.
Mohammad Reza Mohammadvandnahidi, Nasim Jaberikhosroshahi, Davoud This is speci…ed as follows:
Here ,$,', and are the short-run dynamic coe¢ cients of the model's convergence to equilibrium, and # is the speed of adjustment.
Estimatiom Results And Discussions

Unit Roots Tests
Before we proceed with the ARDL bounds test, we test for the stationary status of all variables to determine their order of integration. This is to ensure that the variables are not I(2) stationary so as to avoid spurious results. According to Ouattara(2004) in the presence of I(2) variables the computed F-statistics provided by Pesaran et al.(2001) are not valid because the bounds test is based on the assumption that the variables are I(0) or I(1). Therefore, the implementation of unit root tests in the ARDL procedure might still be necessary in order to ensure that none of the variables is integrated of order 2 or beyond. We applied a more e¢ cient univariate DF-GLS test for autoregressive unit root recommended by Elliot, Rothenberg, and Stock (ERS, 1996) . The DF-GLS unit root tests results for the variables that obtain from Eviews 6 reported in Table  1 indicate that all variables are I(1). We rejected the null hypothesis of unit root process in all cases based on the Schwartz Bayesian Criteria (SBC) and serial correlations diagnostic test from the unit root test regression results. 
Bounds Tests for Co integration
In the …rst step of the ARDL analysis, we tested for the presence of long-run relationships in equation (2), using equation (5). We used a general-to-speci…c modeling approach guided by the short data span and Schwartz Bayesian Criterion SBC respectively to select a maximum lag order of 2 for the conditional ARDL-VECM Because computation of F-statistic is sensitive with lag length. Following the procedure in Pesaran and Pesaran, (1997, p.305) , we …rst estimated an OLS regression for the …rst di¤erences part of equation (5) and then test for the joint signi…cance of the parameters of the lagged level variables when added to the …rst regression. According to Pesaran and Pesaran, (1997, p.305) , "this OLS regression in …rst di¤erences are of no direct interest"to the bounds co integration test. The F-statistic tests the joint null hypothesis that the coe¢ cients of the lagged level variables are zero (i.e. no long-run relationship exists between them). Source: Authors Calculation Notes: Lower bound I(0) = 3.372 and Upper bound I(1) = 4.797 at 1% signi…cance level. The calculated F-statistics F F DI (FDInOPN, REX, INFR)= 5.5834 is higher than the upper bound critical value 4.797 at the 1% level. Thus, the null hypotheses of no co integration are rejected, implying long-run co integration relationship amongst the variables when the regression is normalized on FDI t (Table  2) . However, we used FDI t as the dependent variable. Once we established that a long-run co integration relationship existed, equation (6) was estimated using the following ARDL (2, 1, 0, 0) speci…cation. The results obtained by normalizing on foreign direct investment (FDI t ), in the long run are reported in Table  3.  TABLE 3 The results of the short-run dynamic coe¢ cients associated with the long-run relationships obtained from the ECM equation (7) are given in Table 4 . The signs of the short-run dynamic impacts are maintained to the long-run except openness that is insigni…cant and have negative sign, then in Iran openness has no e¤ect on FDI in short-run. The equilibrium correction coe¢ cient, estimated -0.98361 is highly signi…cant, has the correct sign, and imply a fairly high speed of adjustment to equilibrium after a shock. Approximately 98% of disequilibria from the previous year's shock converge back to the long-run equilibrium in the current year. The regression for the underlying ARDL equation (5) The cumulative sum (CUSUM) and cumulative sum of squares (CUSUMQ) plots (…g.1) from a recursive estimation of the model also indicate stability in the coe¢ cients over the sample period for Iran. using Iran as the case study. The associated equilibrium correction was also signi…cant con…rming the existence of long-run relationship. The equilibrium correction is very fast and is restored by the …rst quarter of the year. The results also indicate that openness, real exchange rate and infrastructures are important in explaining foreign direct investment in the long-run in Iran. Also the dummy variable has a very high signi…cant negative e¤ect and shows that evolution and war have negative e¤ects on Iran's FDI and make it decrease in this period.
From the results, policy suggestions for enhanced FDI in Iran will be to review the tari¤ system and any other barriers that may act to inhabit a smooth FDI ‡ows into the country, because with liberalization and openness, the country has to move to higher value added, skill intensive and high wages industries. Policy makers and managers especially in developing countries should focus on infrastructures and try to well-developed network of roads, airports, telephones, internet access and water and power supply to attract more FDI.
